Radioactive progesterone was quantitated at the end of each incubation time. Results of the time course study of the formation of progesterone are shown in Fig. 3 . Formation slowly increased with time up to 8 hours, followed by a linear increase from 8 to 24 hours.
The amount of progesterone formed in the placental tissues obtained at different periods of gestation The amount of progesterone generated from pregnenolone in the placental tissues was 5.60 +0.15 x 10-11 moles/mg protein/hour in the 1st trimester (n=4), 6.47+0.09 x 10-11 moles/mg protein/hour in the 2nd trimester (n=3) and 7.72+0.25 x 10-11 moles/mg protein/hour in the 3rd trimester (n=6). Thus, the rate of production of progesterone in the placental tissues increased linearly and significantly as gestation advanced. In the placenta of the 3rd trimester, it was 137.5 70 of that in the 1st trimester of pregnancy as a corresponding control (p<0.01).
The correlation among maternal plasma levels of progesterone, weight of the placenta and production rate of progesterone in the placenta throughout pregnancy is illustrated in Fig. 4 . This shows that the rate of the increase in maternal plasma levels of progesterone was in proportion to that of the placental weight throughout pregnancy, while the rate of production of progesterone rose only 37.5 % between the 1st and 3rd trimesters of pregnancy. Therefore, it is very likely that the main reason for the increase in maternal plasma levels of progesterone as gestation advances is due to the increase in OGINO et al. Endocrinol. Japon. October 1983 the functional mass of the placenta rather than to an increase in the rate of production of progesterone.
Discussion
Steroid metabolism in the human placenta has so far been investigated intensively by using homogenates (Ryan et al., 1966) , subcellular fractions (Pearlman et al., 1954) , minced tissues (Nissim et al., 1952) , perfusion (Jaffe et al., 1966) and monolayer cell culture (Hall et al., 1977 ; Paul et al., 1980) of the placenta.
These experimental methods to assess the steroid metabolism in the placenta have some drawbacks in that the tissue prepared lacks physiological integrity in terms of structure and function of the placenta. Therefore, the organ culture method for the human placenta was elaborated in our laboratory to assess the metabolism of pregnenolone in the placenta under as natural conditions as possible.
Prior to the incubation of the placental tissues in the culture medium containing 14C-pregnenolone to investigate the metabolism of pregnenolone, the placental tissues were pre-incubated for 24 hours to adapt the tissues to the culture environment and (1980) , might be due to the slow incorporation of the substrate into the cells or to insufficient interaction between s-ubstrate and enzyme. A significant increase in the formation of progesterone in the placental tissues as gestation advanced was clearly demonstrated in our study. However, the manifold increase in the amount of progesterone in the maternal circulation towards term cannot be explained by the 37.5 % rise in the production rate of progesterone in the placental tissues from the lst to the 3rd trimester of pregnancy. On the other hand, the weight of the placenta increases as gestation advances in proportion to the rise in maternal plasma levels of progesterone. Since the weight of the placenta reflects the volume of the trophoblast cells, its rise from the to the 3rd trimesters implies an increase in the volume of the syncytiotrophoblast (Teasdale, 1980) as well as an increase in DNA content in the placental tissues (Winick et al., 1967) .
In conclusion, therefore, the manifold rise of progesterone levels in the maternal circulation is due mainly to the increase in the functional mass of the placenta as gestation advances.
